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Primary lymphedema (clinical classification). 



Diagnosis Frequency 22 ' 31 > 32 > 39 

(% of all primary forms) 



Congenital (onset <2 years after 6-1 2 
birth) 

Familial, autosomal dominant 

(Nonne-Milroy disease) 
Familial, non-dominant 

inheritance 
Sporadic (most common 

congenital form) 

Lymphedema precox (onset 77-94 
between 2-35 years) 
Familial, autosomal recessive 

(Meige disease) 
Sporadic (83-94% of all 
lymphedema precox) 

Lymphedema tarda (onset after 1 1 
35 years of age) 



FIG. 1A 
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Secondary lymphedema 



Blockade at the level of the lymph node 

Regional lymph node dissection 
Axillary (post-mastectomy lymphedema) 

Pelvic and para-aortic (leg and groin lymphedema) 

Neck (head and neck lymphedema) 
Neoplastic disease 
Hodgkin lymphoma 
Metastatic cancer 
Prostate cancer 
Cervical cancer 
Breast cancer 
Melanoma 

Disruption or obliteration of lymphatic channels 
Surgery, e.g. ilio-femoral bypass 
Direct injury, e.g. trauma of the medial aspect of the 
thigh 

Radiation-induced fibrosis 

Neoplastic infiltration of lymphatic channels 

Rheumatiod arthritis 

Filariasis 

Recurrent infection, e.g. erysipelas 
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Rabbit Ear Lymphedema Model 
Lymphoscintigraphy — 5 Month Post-Op 



VEGF-2 



St4 



m 



Control 




FIG. 4 



Rabbit Ear Lymphedema Model 
Lymphoscintigraphy — Orientation 




FIG. 5 



Right 
Operated 



Left 
Normal 
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Rabbit Ear Lymphedema Model 
Lymphoscintigraphy — Early Post-Op 



Ear Tip — 
Injection Site 



Lymph Node 
At Skull Base 




FIG. 6 
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Human Lymphoscintigraphy 
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FIG. 10 
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FIG. 13A 
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FIG. 13B 
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FIG. 14B 




FIG. 14C 
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FIG. 17A 




FIG. 17B 
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FIG. 17C 






FIG. 17D 



Title: Use of Lymphangiogenic Agents 

To Treat Lymphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al. 
USSN 09/970,088 

22/35 






FIG. 18A 



Title: Use of Lymphangiogenic Agents 

To Treat Lymphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al. 
USSN 09/970,088 

23/35 



o 

§< 

V 
CL 



o 

I 

Li- 
CU 
LU 

> 
i 

LU 



05 

E 
o 



o 

V 
CL 



CD 
C 

15 
CO 

LU 



CO 

E 



i 

CO 



I 



(tuiu) sseu>|0!m 



Title: Use of Lymphangiogenic Agents r 

To Treat Lymphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al. , - ^ - ? 

USSN 09/970,088 ^ ' £ 

25/35 % A 




Title: Use of Lymphangiogenic Agents 

To Treat Lymphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al. 
USSN 09/970,088 

26/35 



<; *c <; 
0000 




Eh Eh 

0000 

0 0 0 0 



Eh Eh 

*C 0 

Eh E-* 

0 0 

0 O 

Eh Eh 

o u 

0 0 

<; 

cj o 

u o 

0 0 
0 

E^ eh 

0 o 

a 0 

< < 

a 0 

<; a 

u o 
0 

0 0 

0 o 

0 0 

a eh 

o u 

0 0 

0 0 

B Eh 

0 0 

0 f< 

o o 

0 o 

o o 

o o 

E-» E-» 

0 o 

o o 

cj 0 



E-* Eh 

a o 

E-i Eh 

0 0 

0 Eh 

0 E-* 

0 Q 

<: < 

cj 0 

o o 

0 u 

0 o 

0 EH 

0 0 

U E-» 

a o 

0 0 

a 0 

o 0 

0 0 

O Eh 

U 0 

0 0 

o 0 

Eh Eh 

O 0 

0 0 



Eh 
Eh 



0 

a 



o a 

CD CD 



Eh 

*3 



3 

CD 



CD CD 

a a 

CD CD 

CJ 0 

Eh Eh 

O O 

CJ o 

< < 

0 CD 

0 0 



3 



CD CD CD 

S3 . . 

CJ O O CD 
CD CD CD CD 
Eh Eh Eh Eh 

0000 



9 9 



0 0 0 

^ ^ 



CJ 
Eh 



0 CJ 



a a cj cj 

CD CD CD CD 

CD < 0 CD 

< < < < 

CD O CD ^ 

l< f$ rtj f3j 

CD CD CD CD 

Eh Eh O Eh 



CD CD 

Eh Eh 

CJ O 

Eh Eh 



Eh 



Eh 



O CJ 
CD < 

a cj 

0 CJ 

CD CD 

CD CD 

CD CD 

CJ CJ 

CD CD 

cj a 

< < 

CD 0 
0 0 

< < 

0 0 

0 0 

< < 
0 0 
U CJ 
0 0 
CJ 0 
0 0 
Eh B 
0 0 

cj a 
0 0 
u o 

0 0 

< < 

a cj 
cj o 

Eh Eh 

< < 
0 CJ 

0 0 
Eh Eh 
U CJ 
0 0 
0 0 

< < 

9 9 



0 0 

Eh Eh 

0 CJ 

EJ Eh 

Eh Eh 

0 Eh 

0 0 

O U 

<3 Eh 

0 0 

0 CD 

0 < 

U U 

0 0 

Eh 0 
< 

0 0 

0 0 

< < 

0 0 
0 0 

*S ^ 
0 0 

0 0 

0 0 

0 0 

0 0 

Eh Eh 

0 0 

CJ CJ 

0 0 

0 0 

0 0 

< < 
0 0 
0 0 
Eh Eh 

< < 
0 0 

< < 

0 0 

Eh Eh 

0 0 

0 0 

as 



0 0 

0 0 

< 0 

Eh Eh 

0 0 

0 0 

9 9 

CJ CJ 

0 0 



0 0 

0 0 

0 0 

Eh Eh 

0 0 

0 0 

9 9 

0 0 

0 0 



0 0 0 0 

O Eh CJ Eh 

0 0 0 0 

^ ^ 

0 0 0 0 

0 0 0 0 

^ ^ 

0 0 0 0 

' S 33 



0 0 

Eh Eh 

0 0 

0 Eh 

0 0 

Eh Eh 

0 0 

0 0 

0 0 

0 0 



Eh 



0 0 

0 0 

0 0 

Eh Eh 

0 0 

0 0 

0 0 

0 0 



3 3 3 3 

a 0 0 0 

u 0 0 0 

0 0 0 0 

CJ 0 0 Eh 

3 3 3 3 

O CJ CJ CJ 

0 0 0 0 



Eh Eh 

0 0 

Eh Eh 

0 0 

0 Eh 

0 9 

0 0 

0 0 

Eh Eh 



Eh Eh 

0 0 

Eh Eh 

0 0 

0 0 

0 0 
<; 

0 0 

0 0 

Eh Eh 



0 0 

0 Eh 

Eh Eh 

0 0 



0 
Eh 



Eh 
Eh 



0 0 

0 Eh 

Eh Eh 

0 < 



0 0 
0 0 

0 0 

Eh Eh 

0 0 

0 0 

Eh Eh 

< < 

9 9 

0 0 
0 0 

Eh Eh 

0 0 

9 9 

0 0 

0 0 

0 0 

< < 
0 < 

< < 
Eh Eh 

< 

0 0 

<d 0 

< < 
0 0 
0 Eh 
0 0 
0 Eh 



Eh 
Eh 



0 
Eh 



0 0 
0 0 
0 0 



U 0 

0 < 

Ej Eh 

0 0 

Eh Eh 

0 0 

0 Eh 

Eh Eh 

^ < 

9 9 

0 0 

0 0 

Eh Eh 

rfj 

O 0 

0 0 

< < 
0 0 
0 0 
0 0 
0 

Eh Eh 

< < 
0 0 
0 < 

< < 
0 0 
0 Eh 
CJ 0 
Eh Eh 

0 0 

0 0 

0 0 



0 . 

0 0 

0 0 

Eh Eh 

0 0 

Eh E* 



S3 



0 0 

0 0 

Eh Eh 

0 CD 

0 <C 



m to to m 



o o o o 



m m m in 



o o o o 

(M OJ CM CM 



±f _Q _c E 



S> <=> 3 g 

if -Q -c E 



-C 



JQ O ^ g 



^ o 3 8 

ir _q -d E 




Title: Use of Lymphangiogenic Agents 

To Treat Lymphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al 
USSN 09/970,088 

27/35 



o 0 

Eh Eh 

Eh Eh 

0 0 

Eh E-" 

f=C < 

0 0 

H B 

V 0 

0 0 

Eh Eh 
O 0 



0 
Eh 



Eh 

Eh 



0 0 

U 0 

Eh Eh 

0 0 

0 0 

Eh Eh 

CD 0 
0 O 
0 O 
Eh Eh 



Eh 
Eh 
Eh 
0 
Eh 
Eh 



0 0 

Eh Eh 

Eh Eh 

0 0 

Eh Eh 

< < 

0 0 

Eh Eh 

O O 

0 0 

Eh Eh 

0 0 

0 0 

Eh Eh 

0 0 

0 0 

Eh Eh 

0 0 

0 0 

Eh Eh 

0 0 
0 0 
O O 
Eh Eh 
0 0 
Eh Eh 
Eh Eh 
0 0 
Eh Eh 
Eh Eh 



0 0 
Eh Eh 



0 0 

Eh Eh 

0 0 

O Eh 

0 0 

0 0 

Eh 0 

Eh Eh 

0 0 

Eh Eh 
0 0 
0 < 
0 0 
0 0 
0 0 
0 0 
ft ft 
0 0 
0 0 



0 Eh 

Eh Eh 

0 0 

Eh ft 

0 0 

0 0 

0 0 

EJ Eh 

0 0 

Eh Eh 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
ft < 
Eh 0 
0 0 



0 0 

Eh Eh 

Eh Eh 

0 0 

ft *t 

Eh Eh 

0 0 

0 0 

0 0 

0 Eh 

0 0 

< < 

0 0 



0 0 
Eh Eh 
0 0 
Eh Eh 
0 0 
0 0 

< < 
B Eh 
0 0 
0 0 

0 0 
0 0 
0 0 

< ft 
_ 0 0 



0 0 
Eh Eh 
ft < 

0 0 

ft ft 

0 0 

ft ft 

0 0 

0 0 

0 EJ 

ft ft 

0 0 

0 0 

0 0 

0 0 

0 Eh 

0 0 

0 0 

0 0 

0 0 



0 0 
Eh Eh 
ft ft 

0 0 

< < 
0 0 
0 ft 
0 0 
0 0 
O Eh 

< ft 
0 0 
0 0 

0 0 
0 
< 

0 0 

0 0 

0 0 

0 0 

< < 
0 0 
0 0 



r=C <C idj r=C 

0 0 0 0 

Eh Eh Eh Eh 

ft ft ft f^ 

0 0 0 0 

rfj rij rfj fit 

Eh Eh Eh Eh 

0 0 0 0 

Eh Eh Eh Eh 




0 0 0 0 

^ ^ ^ y 

ft rij ft fit 

Eh Eh Eh Eh 

fit fit fit f=d 

<| <; f=q i=tj 

0 0 0 0 

Eh Eh 0 Eh 

0 0 0 0 

Eh Eh Eh Eh 



0 0 
9 9 

0 0 

9 9 

<< ft 

0 0 
0 0 



Eh 
0 
Eh 



Eh 
Eh 
Eh 



0 0 

0 0 

0 0 

Eh Eh 

0 0 

9 9 
ft ft 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

EJ 0 

0 0 

0 0 
B Eh 
fit ft 
0 0 
Eh Eh 



ft ft 
0 0 
Eh Eh 
ft < 
0 0 



fit 0 
f=q < 
0 0 

9 9 

0 0 
0 0 

0 0 
0 0 

Eh Eh 
0 Eh 
Eh Eh 
0 0 
0 0 
0 0 
Eh Eh 
0 0 
0 0 
ft ft 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
ft < 
0 0 

0 0 
Eh Eh 
ft < 
0 0 
Eh Eh 
ft < 



0 0 

Eh Eh 

<c ft 

0 0 



0 fit 

ft <q 
0 0 
0 Eh 

9 9 
ft ft 

0 Eh 

0 0 

0 0 

0 Eh 

ft < 
0 0 
0 0 

kg 

Eh Eh 

0 0 
0 0 

Eh Eh 
0 0 
Eh Eh 



9 9 
ft ft 

0 0 

0 0 

0 0 

fit fit 

0 0 

0 0 

0 0 

Eh 0 

ft << 
0 0 
0 Eh 
ft ft 
Eh Eh 
0 0 
0 0 
Eh Eh 
0 0 
Eh Eh 



in io m u) 

CM CM CM CM 



O O O O 
CO CO CO CO 



in m w to 

CO CO CO CO 



o o o o 
^t- 



Title: Use of Lymphangiogenic Agents 

To Treat Lymphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al. 
USSN 09/970,088 

28/35 



> > 

PS ffi 

o o 

P Q 

w pa 

OS PS 



^ f-3 

PS PS 
P Q 

w w 

W W 
OS OS 



pL, pC| |i| [X4 

H H H H 



> > > > 



PS PS 
O O 
H H 
CO CO 

^ h3 

OS PS 
O O 

CO CO 
Q Q 

< < 
p p 

P Q 
M (— I 

o o 

to CO 
W pq 
W w 
M W 
J h3 



OS OS 
OO 
M H 
CO CO 
P J 

« PS 
OCX 

CO CO 
Q P 

•si: ^ 

Q Q 

> M 

O CD 

CO CO 

« w 

W W 

p p 



a p p 

OS « OS 

W Wfq 

Q Q P P 
t4 & 



P 
OS 




H H H t— I 
CO CO CO CO 

ft ft ft ft 
£ £ ^ > 

W K K K 

H f=3j i3j 
0(500 

ft jj| ft 

u u u o 

OS OS d OS 



P 

p 



p 
p 

►3 



p p 
p j 

P P 



Cn Cd fa [xj 
(x, fa fa fa 



H H 

> > 

o o 

Eh Eh 
O O 

> > 

f— f H 

> > 
H H 
W W 

a a 

CO CO 
O O 
OS « 
Q Q 
W W 
rtj CO 

CD CD 
p W 

0$ 

CO CO 

<1 

CO CO 
CO CO 

> > 

o o 
o o 

o o 

> > 

CO CO 

o o 



> > 

> > 

O CD 
Eh Eh 
O CD 

> H 

H M 

> > 
H H 
fa W 

a a 

CO CO 
CD CD 

P P 
fa fa 
CO CO 

O CD 

> > 

> > 

CO CO 

CO CO 
CO CO 

> > 
u u 

O CD 

> > 

CO CO 

u o 



oo 

CO CO 

p p 

>H ^ 

CO CO 

p J 
> > 
m w 
u a 



oo 

CO CO 

p p 

>H >H 

CO CO 

p p 
> > 

u a 



o ooo 
w pa pq w 

W WW w 
hlhl J J 
p< Pj CU cl, 

> > > > 

H W h W 
O CD O O 
P4 P4 P4 ft 

P P P P 



a a 

H (— I 
H H 
CO CO 

> > 

o o 

Eh Eh 
H H 



a a 

H H 
H H 
CO CO 

> > 

O O 

Eh Eh 
!*S 

M M 



P P P P 
gj g g g 

< S § § 

P4 Pi 0-1 ft 

OS OS PS PS 
OS PS 



o o o o 



mmioio 



o o o o 



X)03° _Q O 3 g 



^ O 3 o 
•ir X( xr £ 



Title: Use of Lymphangiogenic Agents 
To Treat Lymphatic Disorders 

Inventor(s): Edwin C. Gravereaux, et al. 
USSN 09/970,088 

29/35 



' &m&.« mmm w*m* £*fii* 



600bp 
400bp 

Mes Lung Kidney LN 

FIG. 22B 



600bp 



400bp 



18S 

VEGFR-3 



LE-Saline 

Normal-S 

LE-VEGFC 

Normal-V 



FIG. 22C 



Title: Use of Lymphangiogenic Agents 
To Treat Lymphatic Disorders 

Inventor(s): Edwin C Gravereaux, et al. 
USSN 09/970,088 

30/35 



> 

CO 



o 
o 
p < 

o 

V 
Q- 



o 



o 

LL 

CD 

LLi 
> 
LU 



CO 
i 

CO 

e 

O 



O 

o 
o 

V 



CD 
C 

CO 

LU 



oo 
o 



O 



_! 

cd m 
o o 



o 



i 

d 



CO 

d 



i 

CM 

d 



VNUIAI S8I- : VNUUJ £-Hd03A oijey 



Title: Use of Lymphangiogenic Agents 

To Treat Lyrnphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al. 

USSN 09/970,088 : ... t - ^ 

31/35 





FIG. 23B 



Title: Use of Lymphangiogenic Agents 
To Treat Lymphatic Disorders 

Inventor(s): Edwin C. Gravereaux, et al. 
USSN 09/970,088 

32/35 





1 


.1 


, 1 


i 












o 


o 


o 


o 


o 


o 


o 


o 


o 


T— 


o> 




to 


CO 


1 — 




















CO 


CO 


CO 



o 



Title: Use of Lymphangiogenic Agents 

To Treat Lymphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al 
USSN 09/970,088 

33/35 



Title: Use of Lymphangiogenic Agents 
To Treat Lymphatic Disorders 

Inventor(s): Edwin C Gravereaux, et al. 
USSN 09/970,088 

34/35 



13 



I'll 
Q 



.- ^v*'- ^.v-- 




- : 5" > — ""- - , . ; 




>if ~ ? - - - - • * 



O 

CM 

CD 



Title: Use of Lymphangiogenic Agents 

To Treat Lymphatic Disorders 
Inventor(s): Edwin C. Gravereaux, et al. 
USSN 09/970,088 

35/35 



o 

Li- 
CD 
LU 
> 
LU 



O 

O 

V 



CO 
UJ 



o 

V 
Ql 



E 



L_ 
O 

in 

CM 



-JL. 

o 
o 

CM 



O 
lO 



o 
o 



o 

LO 



Liuuj/JsiesseA (+) I.-3AA1 P -isqujnN 



